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Section S1. Phase structure near the pair field Section S2. DMRG convergence Section S3. Phase structure for attractive interactions Section S4. Triplet phase structure for repulsive interactions Section S5. Effects of chemical potential on the PDW Fig. S1 . Singlet phase structure near the edge field. Since in the main text we only provide the phase structure of the superconducting order parameter farthest from the pair-field, we now show the edge closest to the probe. We do this for both the random edge field and the uniform edge field. Only the singlet plots are given as evidence but the triplet channel behaves analogously. These plots illustrate the effect of the pair-field in inducing whatever phase structure it has into the wavefunction and highlight the tendency for the pairing to settle into a dominant phase far from the edge field. ), for (a) attractive interactions, U = −2, and (b) repulsive interactions, U = +2, with random pair-edge-field and (c) repulsive interactions with uniform edge field. Here the L = 36 lattice is shown where now we plot only the third closest to the pair-field. As before, the lattice has periodic boundary conditions along the short direction and open boundary conditions along the long direction. Unlike previous plots of this kind, the line thickness here is constant since we only want to emphasize the phase change and the decay from the edge makes this more difficult to see.
DMRG convergence
We check the convergence of our DMRG simulations by looking at the change in energy between sweeps. For all simulations we start our first sweep with a maximum bond dimension of 500 states and by the 14th sweep keep up to 2500 states, the maximum allowed by our current RAM limitations. We specify an SVD truncation error of 10 −12 but in practice find that convergence within iTensor is limited to O(10 −10 ). Typical convergence is achieved to O(10 −7 ) for repulsive interactions and O(10 −10 ) for attractive interactions. Below in fig. S2 , we plot the decrease in energy between sweeps for the L = 36, U = +2 calculation presented in the main text.
The decrease in energy between sweeps for the DMRG caclulation in the main text (L = 36, U = +2) demonstrating convergence.
Phase structure for attractive interactions
In order to establish a reference for our pair-edge field approach, we explore the effect of an attractive Hubbard interaction, U = -2, on the superconducting preferences. More specifically, we look at the bond-singlet and bondtriplet components of the superconducting order parameter along directed nearest-neighbor bonds. Here we find that regardless of the phase structure of the edge field, uniform or random, homogenous pairing is established in the bulk and any phase disorder due to the edge field quickly disappears upon moving away from the edge field [see ig. S1(a) in Supplementary Materials I]. This induced, translationally invariant phase structure is found to be an admixture of s-wave and f -wave pairing, as expected for a conventional supeconductor breaking parity symmetry. The uniform-A1 behavior of the bulk order parameter is robust, being insensitive to the profile of the edge fields and system size. Note that we have opted to use a different scheme for presenting the phase here as compared to the main text since the triplet component cannot be presented using the previous approach. We use this alternative style whenever plotting triplet phases but include it also for the singlet channel here along with the conventional style in order to help understand what's being presented.
We also provide the pairing strength along the middle rung analogous to the plot in , highlights the presence of oscillations about 0 in the repulsive case that are absent in the attractive case. for the attractive Hubbard regime, U = -2, of the L=36 lattice with uniform edge field. Here i,j lie along the middle rung of our lattice.
Triplet ase ructure for pulsive interactions
In fig. S5 we provide the triplet phase plot of the L=36 lattice with uniform edge field for U= +2 case shown in the main text. Again, for the sake of visibility, only the third of the lattice farthest from the edge field is displayed. This result is qualitatively similar to the corresponding singlet case shown in the main text, Fig. , in that they both break translational symmetry along the length of the cylinder with a doubling of the unit-cell. Due to the breaking of translational symmetry, this system is not amenable to the kind of point-group symmetry analysis performed in Supplementary Materials II. 
2A
We explore the role of the chemical potential in the PDW-like structure seen in the repulsive Hubbard regime. To this end we shift the chemical potential from µ = 4.6 to µ = 6.0 for a fixed Hubbard interaction strength of U = +2. The resultant bond-centered superconducting pairing for the singlet channel is provided in fig. S6 . Herein we see a similar behavior to the µ = 4.6 case in that there is translational symmetry breaking along the length of the cylinder. However, rather than a doubling of the unit-cell, we see a tripling of the unit-cell. This tripling also occurs in the triplet channel which is not shown. We note that the apparent randomness on the left side of the plot isn't due to edge field effects since this is the third of the lattice away from the probe and instead is an artefact of the small amplitude there relative to numerical convergence. Fourier transforming the PDW order shows that this PDW is characterized by a single wavevector that is shifted from the wavevector of the PDW at µ = 4.6. This is consistent with the suggestion that the wavevector is given by the Fermi pocket diameter as discussed in the main text.
6. Effect of chemical potential on PDW phase structure. The phase of the bond-centered singlet superconducting order parameter, ∆ singlet i,j for nearest-neighbors on the 3 × 36 lattice with random pair-edge-field where now a larger chemical potential of µ = 6.0 is used rather than that in the main text, µ = 4.6. Here, the line thickness is proportional to the amplitude. The lattice has periodic boundary conditions along the short direction and open boundary conditions along the long direction. 
